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20 .  ABSTRACT  (Continued) 

used  in  conjunction  with  the  doctrinal  rules  to  simulate  the  flow  of  messages 
through  a  communications  system. 

Presently,  the  model  is  configured  to  simulate  TACFIRE  and/or  BCS  fire 
missions  using  scenarios  developed  by  the  Human  Engineering  Laboratory  (HEL), 
Aberdeen  Proving  Ground,  Maryland. 

Model  outputs  consist  of  a  message  history  file  which  can  be  analyzed  over 
many  parameters  of  interest,  such  as,  unit,  link,  or  net  usage. 

Further  uses  of  the  model  are  the  incorporation  of  statistical  analyses,  or 
the  entire  model  itself  into  larger  existing  or  planned  war  games  or 
simulations . 
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I.  INTRODUCTION 


The  BRL  Message  Processing  Model'  (BRLMPM)  is  a  heavily  input 
driven,  well  -  commented  FORTRAN  computer  code*  The  code,  consisting  of 
4500  lines  (2200  of  which  are  comments),  is  contained  within  47  program 
nodules  and  has  three  major  functions: 

1.  Input/Output  and  bookkeeping 

2.  Message  generation  and  queuing 

3.  Doctrine 

A  simple  flow  diagram  of  the  model  is  shown  in  Figure  1 . 

The  impetus  for  the  model  was  the  study  of  artillery  communication 
systems;  however,  the  model  is  much  more  general  and  can  he  used  to 
study  and  evaluate: 

1.  Communications  systens  (digital,  wire,  voice) 

2.  Message  processes  and  queues 

3.  Tactical  doctrine 


In  order  to  achieve  generality  and  flexibility,  the  code  requires  a 
large  number  of  inputs.  Presently  there  are  five  input  classes  which 
are: 

1 .  Ceneral 

2.  Unit,  Link,  Net 

3.  Message 

4.  Enuipment 

5.  Delays 


In  general,  doctrinal  rules  are  embodied  in  the  computer  code  and 
are  not  greatly  affected  by  the  inputs.  On  the  other  hand,  changes  in 
message  rates  reflecting  different  enuipment  types  are  easily  handled  by 
the  inputs  and  reouire  little,  if  any,  coding  changes. 

The  model  as  it  is  presently  configured  does  not  include  a  link 
status  component  or  complete  rules  for  link  switching;  therefore, 
PLRS/.TTIDS  or  packet  radios  cannot  be  simulated. 

The  remainder  of  the  report  will  describe  the  model  nresenting: 

1.  Input /output 

1.  Doctrine 

3.  Current  capabilities 

4,  °ossible  modifications 


II.  MODEL  DESCRIPTION 


The  BRL  Message  Processing  Model  (BRLMPM)  is  a  time  -  based 
simulation  capable  of  processing  messages  over  a  24  hour  period*  There 
is  nothing  sacred  about  this  choice  and  it  nay  easily  be  changed*  The 
model  begins  and  ends  at  user  specified  times  and  runs  using  a  game  time 
cycle  or  increment  also  specified  by  the  user.  The  minimum  cycle  time 
Is  one  second.  Typically,  message  events  are  processed  in  the  cycle 
immediately  following  the  action  time.  This  does  not  denigrate  the 
validity  of  the  model;  the  communications  systems,  message  processors, 
or  tactical  doctrine  tested;  or  the  trends  produced* 

The  BRLMPM  normally  runs  60  times  faster  than  real  time.  That  is, 
(SO  seconds  of  game  time  using  a  one  second  game  cycle  time  uses  one 

second  of  computer  time. 

To  facilitate  the  following  discussion,  a  flow  chart  of  the  main 
driving  program  (DRVMPM)  appears  as  Figure  2. 

The  model  begins  by  reading  and  displaying  the  inputs.  A 

description  of  the  inputs  and  the  required  formats  for  them  appear  in 

Appendix  A.  The  inputs,  as  displayed  by  the  program,  may  be  found  in 

Appendix  R. 

There  are  five  classes  of  inputs: 

1.  General  (GENRD) 

2.  Unit, link,  and  net  (UNLKNT) 

3.  Message  (MESRD) 

4.  Equipment  (not  used  at  present)  (EOIJIPP) 

5.  Delays  (DELYIN) 


Each  class  of  input  is  read  and  printed  by  the  routine  indicated  in 
parentheses  and  called  by  a  master  routine  (CMINOT).  In  the  following 
discussion,  individual  inputs  will  only  be  described  to  clarify  the 
model,  show  flexibility,  or  provide  emphasis. 

The  model  next  initializes  various  counters,  masks,  and  values  not 
set  by  the  input  routines.  This  is  done  in  subroutine  (SETVAL)  and  by 
the  main  driver  (DRVMPM). 

Next,  the  message  queue  is  initialized  in  subroutine  (INTLMS).  The 
message  queue  is  basically  a  successor  list  with  pointers  to  the  lowest 
message,  last  message,  and  the  next  message.  Provision  has  been  made  to 
handle  1500  messages,  of  which  the  first  five  are  used  as  an  artifact  in 
the  initialization  process.  No  attempt  was  made  to  emulate  the  message 
queue  sizes  of  existing  tactical  computer  hardware. 


The  model  now  looks  to  see  if  it  is  possible  to  insert  a  message. 
Subroutine  (’’’MTOPT)  finds  the  time  interval  containing  the  current  tine 
and  insertion  rate  for  that  interval.  A  random  number  is  drawn  and 
using  the  insertion  rate  and  pane  tine  cycle  increment,  the  appropriate 
nunher  of  messages  (possibly  none)  is  determined  for  this  pane  cycle. 

If  a  me s sat»e  can  be  inserted,  subroutine  (MF.SCMP)  is  called. 
MT.SGMP  generates  the  first  messape  of  a  series  of  messapes  using  mission 
profiles  supplied  by  the  human  F.ngineering  Laboratory  (HFL),  Aberdeen 
Proving  Ground,  Maryland.  A  mission  profile  is  the  collection  of 
messapes  necessary  to  complete  a  mission.  Mission  profiles  are  input  to 
the  program  and  used  as  a  template  or  skeleton  with  other  program  data 
filling  in  the  template  as  the  simulation  progresses.  We  call  each  such 
series  of  messapes  a  mission  messape  tree  or  messape  tree.  Mission 
nrofiles  need  not  conform  to  existinp  doctrine  and  are  quite  flexible, 
handling  from  1  to  40  messapes  with  provisions  for  repeating  a 
contiguous  set  of  messapes  as  many  as  five  times.  This  is  the  way  an 
artillery  mission  including  all  the  adjust  fire  messages  is  modeled. 

MTSCf-fT*  begins  by  selecting  a  mission  profile.  Up  to  15  profiles 
nav  he  supplied  for  any  simulation.  Once  the  mission  is  selected,  a 
valid  sender  unit  is  found.  In  addition,  the  unit  structure,  which 
holds  the  sender,  is  also  selected.  All  following  units  (senders  or 
addressees)  must  belong  to  this  unit  structure.  This  way  we  always 
insure  that  the  proper  FIST  will  he  associated  with  his  FOs,  etc.  Unit 
structures  are  verv  flexihle  and  it  is  up  to  the  user  to  determine  the 
format  for  a  unit  structure.  "he  model  allows  10  unit  structures  each 
containing  tin  to  50  units.  (NOTH:  "he  model  is  presently  limited  to  150 
unique  units.)  '•’FSOn>  now  searches  for  an  appropriate  addressee. 
MESCM”  requires  that  a  direct  link  he  found  between  thp  sender  and  the 
addressee  hecause  the  BF.LMPM  does  not  currently  handle  link  switching. 
Once  link  switching  is  incorporated,  this  restriction  will  be  removed. 
Tf  a  direct  link  cannot  be  found,  an  error  message  is  printed  and  the 
simulation  is  terminated.  If  a  direct  link  is  found,  the  appropriate 
message  parameters  are  selected  using  the  message  type  supplied  in  the 
mission  profile.  Message  parameters  include  sender,  addressee,  unit 
structure,  message  tree  nunher,  an  external  message  number,  an  internal 
message  number  (non-unique  for  use  hv  the  messape  queue),  link  number, 
net  number,  message  precedence,  messape  priority,  message  length, 
message  tvpe,  message  number  in  the  message  tree,  mission  type,  message 
count,  starting  time  of  message,  ending  time  of  the  messape, 
extraordinary  delay  time,  status,  and  provision  for  up  to  5  links  when 
switching  is  incorporated. 

f>nce  the  message  parameters  have  been  selected,  MF.SCMP  attempts  to 
enter  the  message  into  the  message  queue  using  subroutine  (IHSMfiC).  If 
successful,  the  nunher  of  adjust  fires  (possibly  none)  for  the  mission 
is  computed,  and  the  units  selected  as  sender  and  the  addressee  are 
recorded  so  that  no  new  units  of  the  same  generic  class  will  he  used  for 
this  mission  message  tree.  Mr.SC'M’  then  determines  whether  or  not  the 


message  lust  processed  is  a  simultaneous  message*  If  so,  subroutine 
(SIMMSG)  is  called  to  see  if  the  next  message  is  also  tagged  as  a 
simultaneous  message.  If  so,  subroutine  (ORNNXT)  is  called  to  set  up, 
generate,  and  insert  into  the  message  oueue  the  next  message  for  this 
mission  message  tree.  VTRCMP  will  continue  to  call  RIMMSO  and  GKMNXT 
until  all  contiguous  simultaneous  messages  have  been  inserted,  "he 
routine  is  then  exited. 

If  MF.SGMP  is  not  able  to  insert  a  message  into  the  message  oueue,  a 
warning  is  nrinted  and  the  routine  exited. 

Subroutine  CENTJXT ,  mentioned  above,  generates  the  next  message  of 
the  mission  message  tree.  It  is  in  this  subroutine  where  the  testing  of 
repeated  sets  of  contiguous  messages  (ad lust  fire  loons)  occurs,  and  th 
correct  seouencing  of  messages  is  handled.  Of  course,  there  need  not  1 
any  repeats.  ORNMXT  inserts,  at  most,  one  message  into  the  messag 
oueue.  In  addition,  or.MNX""  recognizes  when  it  has  finished  insertin 
the  last  message  of  a  mission  message  tree. 

If  it  was  not  time  to  enter  a  message,  or  MFSCMP  comnletec. 
successfully,  it  would,  now  he  the  logical  place  to  generate  background 
messages  or  special  messages.  The  former  would  he  used  to  put  a  load  on 
the  svsten;  the  latter  to  model  a  known  scenario.  Currently,  neither  is 
modeled. 

'"he  model  continues  bv  calling  (MCRP&C),  which  is  the  heart  of  the 
simulation.  MF.SPRC  contains  the  algorithms  for  stepping  a  message 
through  a  series  of  stages  from  insertion  to  completion.  The  flow  chart 
shown  in  Figure  1  will  be  most  helpful  for  the  discussion  of  subroutine 
MVRPRC. 

The  algorithms  chosen  for  the  initial  version  of  the  model  are: 

1.  Messages  will  he  processed  on  a  first  come  -  first  serve  basis. 
That  is,  the  lowest  time  message  will  alv/ays  he  looked  at  first  and 
serviced  if  possible.  Note;  the  mechanisms  for  priority  and  precedence 
handling  exist  through  the  inputs  hut  have  not  been  implemented. 

2.  There  is  no  link  switching  -  a  direct  link  between  units  is  a 
current  necessity. 

There  is  no  humping. 

A.  A  message  must  he  in  the  completed  state  awaiting  final 
processing  tine  to  exnlre  before  an  acknowledgement  message  is  sent. 

5.  mv,e  acknowledgement  message  nust  be  completed  before  the 
message  which  generated  it. 

A.  The  next  message  on  the  mission  message  tree  will  not  be 
inserted  Into  tbe  message  oueue  until  its  predecessor  has  been  removed 
(with  the  exception  of  simultaneous  messages). 
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Figure  3.  Message  Processing 
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Figure  3.  Continued 


MESPRC  begins  by  calling  subroutine  (NXTMSG).  NXTMSG  will  return 
the  nessage  number  of  the  lowest  tine  message  whose  starting  time  is 
less  than  the  current  game  time  nlus  1  game  time  cycle  Increment  if  such 
a  message  exists;  otherwise ,  there  are  none.  Tf  one  exists,  NXTMSC,  will 
sot  its  pointers  to  the  next  lowest  time  message.  If  none  exists, 
MF.SPFC  calls  (RVnVT.S)  to  reorder  the  message  nueue  and  WF.SPRC  processing 
is  completed. 

Once  a  message  has  been  found,  its  status  is  checked.  If  the 
message  is  in  status  1,  It  is  a  new  message.  For  a  status  1  message  the 
program  first  checks  to  see  if  the  net  is  busy.  If  it  is,  the  message 
starting  tine  is  increased  to  the  time  the  net  will  next  be  free.  This 
is  done  hv  subroutine  (HFVISM).  MF.SPRC  then  returns  to  NXTMSC.  to  select 
the  next  message  meeting  the  time  criteria  above.  If  the  net  is  not 
husv ,  a  check  is  made  to  see  if  the  message  is  an  acknowledgement.  If 
so,  a  test  is  made  to  see  if  the  acknowledgement  falls.  If  so,  the 
message  starting  time  is  increased,  and  the  message  is  flagged  as  having 
an  extraordinary  delay  and  the  delay  time  kept.  Again  NXTMSC  would  he 
called.  If  the  acknowledgement  does  not  fail,  a  check  is  made  to  see  if 
the  acknowledgement  is  a  relav  message.  If  so,  a  relay  flag  is  set  and 
a  check  is  made  to  see  if  the  relay  unit  is  husv.  If  so,  the  messages 
starting  time  is  increased  and  we  call  NXTMSC  for  the  next  message.  If 
not,  the  nrogran  calculates  the  processing  time  for  the  message,  sets 
the  status  of  the  acknowledgement  nessage  to  *>5  (the  completed  state), 
sets  the  relay  busy  for  a  portion  of  the  processing  time,  and  sets  the 
net  busy.  The  program  then  tries  to  select  another  message  using  NXTMSC 
as  above.  If  the  acknowledgement  nessage  is  not  a  relay  nessage,  a 
check  is  made  to  see  if  either  the  sender  or  addressee  are  relay  units 
and  husv.  If  so,  the  message  is  delayed  until  the  relay  unit  is  free. 
If  not,  the  message  is  given  its  processing  time  and  its  status  set  to 
the  completed  state,  and  NXTMSC  called. 

If  the  status  1  message  was  not  an  acknowledgement  nessage,  a  check 
is  made  to  see  if  the  previous  message  for  this  mission  message  tree  was 
tagged  as  a  "delay".  If  so,  the  starting  time  of  this  message  is 
increased  to  reflect  a  delay  attributed  to  human  processing,  the  message 
is  flagged  as  having  an  extraordinary  delay,  and  the  status  of  the 
nessage  is  set  to  ?.  The  progran  then  calls  NXTMSC  for  the  next 
nessage. 

If  the  status  1  nessage  is  tagged  as  "ready",  the  program  tests  to 
see  if  this  was  the  first  tine  in  for  this  mission  message  tree  and 
calculates  delays  for  the  gun  setup  time  and  then  checks  for  the 
nossihllity  of  handoff  to  another  gun  batterv.  If  this  occurs,  a 
further  delay  is  added. 

The  program  then  further  checks  the  possibility  of  stopping  this 
mission  to  fire  another  one  and  i f  so  calculate  a  delay  which  would 
override  gun  setup  times.  In  any  event,  if  the  message  is  "delay"  or 
"readv",  the  starting  time  of  the  message  is  increased,  an  extraordinary 
delav  calculated,  the  nessage  set  to  status  we  call  NXTMSC,  etc. 
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T f  the  status  1  message  is  not  "delay"  or  "reedy",  the  program 
nroceeds  to  go  through  the  relay  and  busy  testing  in  the  sane  manner  as 
described  for  status  1  acknowledgement  messages.  If  the  message  is  a 
relnv  and  busy  the  program  apnlles  the  same  logic  described  for 
acknowledgement  messages.  If  the  message  is  a  relay  and  not  busy,  the 
net  and  relays  are  set  busy.  In  addition,  the  nrogran  calculates  the 
net  delay  for  the  message  using  the  access  delay  time,  preamble  time, 
turn-on  time,  as  x^ell  as  the  transmission  rate  (used  for  all  messages). 
The  message  is  set  to  status  2,  and  MXTMSO  called  for  the  next  message. 
If  the  message  is  not  a  relay  message,  a  check  is  made  to  see  if  either 
the  sender  or  the  addressee  is  a  relay  unit.  If  so,  they  are  checked 
for  busy  and  appronriate  additional  delays  added;  otherwise  the  delay 
and  processing  is  as  described  above  beginning  with  the  net  access  delay 
t  ine. 


If  the  status  of  the  message  is  2,  a  test  is  made  to  see  if  the  net 
is  busy.  If  not,  the  nrogram  transfers  to  the  logic  for  status  1  relay 
and  busy.  If  it  is  busy,  the  program  continues  to  adjust  the  start 
time. 


If  the  status  of  the  message  is  1,  a  test  is  made  to  see  if  the 
message  will  fail.  If  so,  the  nrogram  adjusts  the  start  and 
extraordinary  delav  times  and  uses  KXTMIO  to  nick  un  the  next  message. 
If  not,  the  program  sets  the  waiting  time  in  the  queue  and  sets  the 
status  to  4.  Status  T  mav  he  considered  to  he  the  state  where  a  real 
message  would  enter  the  tactical  comnuter  nueue. 

If  the  status  is  4,  a  test  is  made  to  see  if  the  message  will  lie 
non-acknowledged .  If  so,  a  delav  is  computed  and  the  message's  status  is 
returned  to  status  1.  If  the  message  is  non-acknowledged  4  times  a  very 
long  delav  is  entered  which  simulates  the  subscriber  being  removed  from 
the  game  for  this  mission  message  tree.  (Note:  It  does  not  remove  the 
subscriber  from  other  missions.) 

If  the  message  is  not  non-acknowledged ,  a  delay  for  fire  mission  or 
non-fire  mission  processing  is  calculated,  the  status  of  the  message  is 
set  to  25  (the  completed  state),  and  the  acknowledgement  message 
generated  bv  subroutine  (bOACX).  Then  NXTMRO  is  called  to  nrocess  the 
next  message.  Subroutine  DOAOg  generates  the  acknowledgement  message 
(but  not  an  acknowledgement  for  an  acknowledgement  message),  hv 
reversing  the  sender  and  addressee  and  using  the  same  message  numher  as 
the  message  it  ac.knowl edges .  The  message  tvpe  for  an  acknowledgment 
message  is  nr>. 

~bis  then  comnletes  the  logic  for  subroutine  ygRPRC. 

The  model  now  calls  (',rSFIf')  to  test  for  completed  messages.  ~o  he 
considered  completed  and  therefore  readv  to  he  removed  from  the  message 
ciuenc,  the  message's  status  must  he  25,  the  current  game  time  must  he 
greater  than  the  message  tine  and  the  acknowledgement  message  for  the 


message  must  be  completed  or  if  the  message  is  an  acknowledgement,  the 
first  two  conditions  must  be  net.  MESF1N  will  output  the  completed 
message,  if  the  output  flag  is  set  (done  by  OUTMSG)  and  delete  the 
message  from  the  message  queue  using  subroutine  (DELMES).  MESFIN  will 
also  try  to  insert  the  next  message  on  the  mission  message  tree  using  a 
call  to  subroutine  OEKNXT  (discussed  earlier). 

The  model  now  steps  the  time  and  tests  to  see  if  the  simulation  is 
over.  Tf  not,  the  program  goes  back  to  TMTOPT  and  the  entire  process 
described  above  is  repeated. 

There  are  many  subroutines  which  have  not  been  discussed  which 
handle  bookkeeping  for  finding,  Inserting,  and  removing  units  and 
mission  message  trees  from  the  simulation  as  it  progresses.  Short 
descriptions  of  all  the  subroutines  in  the  model  appear  in  Appendix  C. 

The  major  output  of  the  model  is  the  history  of  completed  messages. 
Completed  messages  can  be  displayed  and  saved  for  later  processing. 
Messages  are  printed  by  subroutine  OHTMSG  and  saved  on  a  disk  file  by 
subroutine  WRTAPE.  Finally,  a  short  summary  of  the  outputs  is  printed 
by  subroutine  ZAFOIJT. 

Sample  outnut  is  shown  in  Appendix  D  and  a  sample  summary  in 
Appendix  E. 


Ill 


SUMMARY 


>  * 


The  SRL  Message  Processing  Model  (BRWPM)  is  a  pure  messace 
orocessinp  nodel.  It  Is  not  lncunhered  with  nhysical  phenomena  which 
are  not  and  should  not  he  Incorporated  into  It.  The  nodel,  in  its 
present  state.  Is  extremely  flexihle  and  can  he  used  for  a  wide  variety 
of  scenarios. 

The  incorporation  of  a  link  switching  nodel  is  planned  and  will 
greatly  increase  the  utility  of  the  model  without  serious  side  effects, 
such  as  increased  running  time,  storage  capacity,  etc. 

The  nodel  is  valuable  as  a  stand-alone  tool;  however,  it  nav  he 
imbedded  into  a  larpe  war  pane  or  simulation  where  other  effects  need  to 
be  simulated  in  a  realistic,  way  and  denend  upon  a  pood  communications 
model.  Stich  effects  include  movement,  fire  rates,  attrition,  damape, 
and  iamminp. 
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DUTZME  CARD  TYPE  PARAMETER  NAME  CCMCN  BLOCK  DIMENSION  FORMAT 


GENRD 

GENED 

GENRD 

GENRD 

GENRD 

GENRD 

GENRD 

GENRD 

GENRD 

GENRD 

GENRD 

GENRD 

UNLKNT 

UNLKNT 


DESCRIPTION 
General  Inputs 

1  TEMP  NONE  7  10X,  7A10 

Run  identification  (Maxinuo  of  70  alphanuneric  characters) . 

2  NNSTR  SEEDS  1  10X,  1415 

Number  of  random  nutter  streams  (Maxinun  of  6  allowed) . 

If  zero  nnstr  is  set  to  1. 

2  INDEX  NCNE  1  (see  above) 

Nutter  of  indices  for  randan  nutter  streams.  If  zero,  card  type 

3  is  not  read. 

3  SSEED  SEEDS  6  10X,  1415 

Kernels  for  randan  nutter  streams. 

4  LPQLOW  GEN  1  10Xf14I5 

Flag.  If  non-zero  message  history  saved  for  follow-on  processing. 

5  ibex;  gamum  l  iox,14I5 

Game  starting  time.  Input  in  minutes  and  converted  to  seconds. 

5  TEND  GAMTIM  1  (see  above) 

Game  ending  time.  Input  in  minutes  and  converted  to  seconds. 

5  I  INC  GAMTIM  1  (see  above) 

Game  time  increment.  Input  in  seconds. 

6  ILNKOP  UNKEP  1  10X,14I5 

Flag.  If  zero,  no  link  status  update.  If  non-zero,  nunter  of 
game  time  increments  between  link  status  updates.  Currently  not  used 

7  IDISQ  DISPLA  1  10X,14I5 

Flag.  If  zero,  message  queue  is  not  displayed.  If  non-zero, 
number  of  game  time  increments  between  message  queue  displays . 

8  3MDQ  DISPLA  1  10X,14I5 

Flag.  If  zero  completed  messages  are  not  displayed,  otherwise, 
they  are. 

Gbit,  Link,  Net  Inputs 

9  NUN3T  UNIT  1  10X,14I5 

Nunter  of  units  allowed  (Maxinun  of  150) . 

10  LINKS  LINK 

Nunter  of  links  allowed  (Maximum  of  200) . 


UNLKNT 


1 


10X,  1415 


CXJTINE  CATO  TYPE  PARAMETER  NAME  OOMCN  BLOCK  DIMENSION  FORMAT 
DESCRIPTION 

UNLKNT  10  LTYPES  LINK  1  (see  above) 

Number  of  link  types  allowed.  Currently  not  used. 

ONLKNT  11  INDEX  NONE  1  10X615, 2F5.0 

Link  index.  One  type  11  card  is  needed  for  each  link. 

UNLKNT  11  IKEND  LINK  200  (see  above) 

Unit  numbers  for  both  ends  of  the  link  (Note:  two  numbers  are 
required) . 

UNLKNT  11  LKNET  LINK  200  (see  above) 

Net  number  which  contains  link. 

UNLKNT  11  IKE3QP  LINK  200  (see  above) 

Equipment  type  numbers  for  both  ends  of  the  link  (Note:  two 
numbers  are  required  if  equipments  are  present) .  Currently  not  used 

UNLKNT  11  XLMUL  LINK  200  (see  above) 

Link  performance  multiplier.  If  zero,  set  to  1.0.  If  larger 
than  1  performance  decreases,  if  smaller  than  1  performance 
increases. 

UNLKNT  11  XMSMUL  LINK  200  (see  above) 

Message  performance  multiplier  for  messages  carried  on  this  Link. 

See  Garments  for  XEMUL. 

UNLKNT  12  NETS  NET  1  10X,14I5 

Number  of  nets  allowed  (Maximum  of  20) . 

UNLKNT  13  LKNET  LINK  200  10X,2I5/ 

(10X,25I3) 

Net  number  followed  by  number  of  links  in  that  net  on  first  card. 
Link  numbers  for  that  net  on  following  card.  There  must  be  as  many 
sets  of  cards  as  there  are  nets. 


UNLKNT 

14 

NCNET 

NET 

1 

10X, 1415 

Number  of  links  not  in  nets.  If  zero,  do  not  read  card  type  15. 

UNLKNT 

15 

INDEX 

NONE 

1 

10X,14I5 

Link  number. 

UNLKNT 

15 

IKCAP 

NETT 

50 

10X, 1415 

Link  capacity  for  link  not  in  net 

(Maximum  of 

50  links  which  are 

not  in  nets). 

UNLKNT 

16 

IUNITS 

UNIT 

1 

10X,14I5 

Number  of  unit  structures  (Maxinun  of  10  allowed) . 


ROUTINE  CARD  TYPE  PARAMETER  NAME  OCMCN  BLOCK  DIMENSION 
DESCRIPTION 


FORMAT 


UNLKNT 


UNLKNT 


UNERNT 


17  INDEX  NONE  1  10X,14I5 

Unit  structure  index.  One  type  17  card  must  be  input  for  each 
unit  structure. 

17  IUCT  UNIT  10  (see  above) 

Khsrtoer  of  different  unit  types  for  unit  structure. 

18  IKTJM  UNIT  10,50  10X,A10,12I5 

For  each  unit  structure  the  alphanumeric  name  of  the  unit  type, 
the  nuttier  of  that  type,  and  the  unit  numbers  of  that  type.  Number 
of  cards  required  given  by  card  type  17. 


UNEKNT 


UNLKNT 


19  IMISCN  MISICN 

Number  of  mission  types  (Maximum  of  15  allowed) . 


10X,14I5 


20  INDEX  NONE  1  10X,I5,F5.0 

Mission  type  index.  Number  of  cards  required  given  by  card  type  19. 


UNUOTT  20  PCTM  MISICN 

Percentage  of  missions  of  given  type. 


15  (see  above) 


UNE*NT  21 

Mission  index. 


INDEX 


NONE 


10X, 1415 


UNLKNT  21  INDEX  NONE 

Number  of  messages  which  comprise  mission. 


(see  above) 


UNEXNT 


22  MISTRE  MISICN  15,161  10X,3A10,I10 

First  word  is  sender,  second  word  addressee  (Both  alphanumeric  and 
correspond  to  elements  listed  in  unit  structure  inputs) .  Third 
word  contains  relay  and/or  simultaneous  message  flags  and  8 
character  message  identification.  Final  word  is  message  type. 


UNIKNT 


UNLKNT 


23  NUMRLY 
Number  of  relay  units. 

24  NKUNIT 
Unit  numbers  of  relay  units. 


RELAXD 


RELAYD 


10X, 1415 


10X, 1415 


MESRD  Message  Inputs 


MESRD 


DUWIM 


MESAGE 


10X,F5.0 


Time  between  dummy  messages  in  the  message  queue.  An  artifact  of 
the  model. 


MESRD  26  MESTYP  MESAGE 

Number  of  message  types  (Maximum  of  30  allowed) . 


10X,14I5 
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ROUTINE  CM©  TYPE  PARAMETER  NAME  COMCN  BLOCK  DIMENSION  POEMAT 


DESCRIPTION 

MESRD  27  INDEX  NONE  1  10X,14I5 

Message  type  index.  The  natter  of  type  27  cards  is  given  by  type  26. 

MESRD  27  MESCHR  MESAGE  30,5  (see  above) 

Message  character istica-precedence ,  minimum,  maximum,  and  modal 
length  in  characters,  priority  type. 

MESRD  28  MESPRIO  MESAGE  1  10X,14I5 

Natter  of  message  priority  types  (Maximum  of  10  allcwed) . 

MESRD  29  INDEX  NONE  1  10X,I5,3F5.0 

Message  priority  type  index. 

MESRD  29  PRIO  MESAGE  10,3  (see  above) 

Percentage  of  urgent,  priority,  and  routine  messages  for  that 
priority  type. 

MESRD  30  IHOUR  MSRA3E  1  10X,14I5 

Natter  of  hours  in  simulation. 

MESRD  31  IRATE  MSRATE  48  10X,14I5 

Hour  and  hourly  rate  (Maximum  of  24  hours) .  Hours  converted  to 
seconds. 


EQUIPD 

Equipment  Inputs 

EQUIPD 

32 

XEQP 

EQUIPS 

1 

10X, 1415 

Equipment  flag. 

Currently  0, 

no  equipment. 

DELYIN 

Delay  Inputs 

DELYIN 

33 

NTRAN 

TRANS 

1 

10X,14I5 

Natter  of  transmission  rates 

(Maximum  of  10  allcwed) . 

DELYIN 

34 

IRATE 

TRANS 

10,2 

10X,  1415 

Transmission  rate  followed  by  probability  of  that  rate  occurring 

(Rate  in  bits  per  second) . 

DELYIN 

35 

NADJ 

ADJUST 

1 

10X,  1415 

Total  natter  of  adjust  fires  to  consider  (Including  none) 

(Maximum 

of  10  allowed) . 

DELYIN 

36 

XNJUST 

ADJUST 

10,2 

10X, 1415 

Natter  of  adjust  fires  followed  by  probability  of  that  nunter  of 
adjust  fires  occurring. 


I 


OUTINE  CARD  TOPE  PARAMETER  NAME  OQMCN  BLOCK  DIMENSION  FORMAT 


EESCKEPTICN 

DELYIN  37  GUN  GUNSET  3  10X,14F5.0 

Minimum,  maximum,  and  modal  gun  setup  times  (Seconds) . 

DELYIN  38  HGUNS  GUNSET  4  10X,14F5.0 

Probability  of  gun  handoff  followed  by  minimum,  maximum,  and  modal 
delay  for  handoff  (Seconds). 

DELYIN  39  SGUNS  GUNSET  4  10X,14F5.0 

Probability  of  stopping  a  mission,  resuming  it  later,  followed  by 
minimum,  maximum  and  modal  delays  (Seconds) . 

DELYIN  40  NAKS  MESDEL  1  10X,14I5 

Total  nunber  of  non-acknowledganents  (Including  none)  (Maxinum  of 
10  allowed). 

DELYIN  41  PNAKS  MESDEL  10,2  10X,14F5.0 

Number  of  non-acknowledgement  followed  by  probability  of  its 
occurrence. 

PET, YIN  42  XNDEL  MESDEL  3  10X,14F5.0 

Mininun,  maxinun,  and  modal  delay  in  processing  a  non-acknowledgement 
(Seconds) . 

DELYIN  43  NPREAM  PREAMS  1  10X,14I5 

Number  of  preanble  times  (Maxinun  of  10  allowed) . 

DELYIN  44  PREAM  PREAMS  10,2  10X,14F5.0 

Preanble  times  and  probabilities  of  their  occurring  (Seconds) . 

DELYIN  45  NTONCN  PREAMS  1  10X,14I5 

Number  of  tum-on  times  (Maxinun  of  10  allowed) . 

DELYIN  46  TFNCN  PREAMS  10,2  10X,14F5.0 

Tum-on  times  and  probabilities  of  their  occurring  ( Seconds) . 

DELYIN  47  ACCDL  NETDLY  4  10X,14F5.0 

Most  probable  net  access  delay  time  and  its  probability  of 
occurrence  followed  by  number  of  intervals  and  time  between 
intervals  (Seconds) . 

DELYIN  48  OOMPDL  COMP  1  10X,14F5.0 

Ccnputer  delay  for  fire  mission  processing  (Seconds) . 

DELYIN  49  XNCCM  COMP  3  10X,14F5.0 

Minimum,  maximum,  and  modal  computer  delays  for  non-fire  mission 
processing  (Seoonds) . 


ROUTINE  CARD  TYPE  PARAMETER  NAME  CCMCN  BLOCK  DIMENSION  FORMAT 
DESCRIPTION 

DELYIN  50  HUM3EL  COMP  3  10X,14F5.0 

Minimum,  maxinun,  and  modal  times  for  hianan  delay  (Seconds) . 

DELYIN  51  SUBDEL  SUHLST  1  10X,14F5.0 

Delay  if  subscriber  taken  out  of  subscriber  list  (Seconds) . 

DELYIN  52  FISTDL  FISTDL  3  10X,14F5.0 

Minimum,  maxrnun,  and  modal  delays  for  messages  relayed  through 
fist  team  (Seconds) . 

DELYIN  53  OTHDL  GENDL  3  10X,14F5.0 

Minimum,  maximum,  modal  delays  (Seconds)  to  cover  blanket  situations 
(Not  currently  used) . 

DELYIN  54  CMPTKF  MESEAL  1  10X,14F5.0 

Probability  of  ccnputer  failure. 

DELYIN  54  OTHERF  MESFAL  1  (see  above) 

Probability  of  message  failing. 

DELYIN  54  DELAYF  MESEAL  3  (see  above) 

Minimum,  maxiiram,  and  modal  delay  (Seconds)  if  CMPTRF  or 
OTHERF  above  occur. 

DELYIN  55  WAIT  WAIT  3  10X,14F5.0 

Miniman,  maxinun,  and  modal  waiting  times  (Seconds)  of  a  message 
in  the  computer  message  queue. 


APPENDIX  B 
SAMPLE  INPUTS 


COMMUNICAT  IONS  MESSAGE  PR-»CF?'InG  *^DFL 


TODAYS  OATE  IS  38/07/31 
THE  TIME  IS  NOW  00.37. 4<5. 


GENERAL  MODEL  INPUTS 

GAME  ID  TEST  INPUTS  DESIGNED  20  MAY  1981 

THERE  ARE  1  RANDOM  NUMBER  STREAMS 
THERE  ARE  NO  KERNELS  TO  3t  CHANGED 

NO  MESSAGE  HISTORY  WILL  IE  KEPT 

GAME  TIMES  ARE  AS  FOLLOWS 

START  TINF  0  MINUTES  0®  0  SECONDS 

END  TIME  240  MINUTES  OR  14401  SECONDS 

TIME  INCREMENT  5  SECONDS 

THERE  IS  NO  LINK  STATUS  UPDATE 

THE  MESSAGE  QUEUE  WILL  NIT  BE  DISPLAYED 

COMPLETED  MESSAGES  WILL  3E  DISPLAYED 
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UNIT*  LINK*  AND  NET  INPUTS 


THERE  ARE 

THERE  ARE 
THERE  ARE 

THERE  ARE 


50  UNITS 

70  LINKS 
1  LINK  TYPES 

16  NETS 


THERE  ARE  N3  LINKS  NOT  IN  A  NET 


LINK 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 
17 


TYPE 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 


NET 

END 

END 

1 

1 

28 

1 

2 

28 

1 

3 

23 

2 

4 

29 

2 

5 

29 

2 

6 

29 

3 

7 

30 

3 

8 

30 

3 

9 

30 

4 

10 

31 

4 

11 

31 

4 

12 

31 

5 

13 

32 

5 

14 

32 

5 

15 

32 

6 

16 

33 

6 

17 

33 

6 

18 

33 

7 

19 

34 

7 

20 

34 

7 

21 

34 

8 

22 

35 

8 

23 

35 

8 

24 

35 

9 

25 

36 

9 

26 

36 

9 

27 

36 

10 

28 

42 

10 

28 

37 

1C 

28 

40 

1C 

29 

37 

1C 

29 

42 

1C 

29 

40 

10 

30 

37 

E3P  TYP 
0 
0 
0 
0 
0 
0 
o 


EQP  TYP 
0 
t 
0 
c 
0 
0 
( 
c 
0 
0 
0 
0 
0 
0 
c 


LINK  HUL 

MSG  HUL 

C.00 

0.00 

0.00 

C.CO 

C.CO 

C.00 

C.CO 

C.CO 

0.00 

C.CO 

O.CO 

0  •  GO 

o.oc 

c.oc 

C.CO 

O.OC 

C.CO 

C.CO 

C.CO 

0.00 

C.00 

0.00 

c.oc 

O.CO 

O.CO 

O.CC 

C.CO 

c.cc 

O.CO 

O.OC 

C.00 

0.00 

0.00 

O.CO 

0.00 

C.CC 

0.00 

O.CO 

0.00 

c.cc 

0.00 

0.00 

0.00 

O.CO 

O.CO 

0.00 

0.00 

O.CO 

o.cc 

c.cc 

0.00 

0.00 

0.00 

0.00 

O.CO 

C.00 

o.cc 

C.CO 

O.CO 

C.00 

O.CO 

0.  wQ 

O.CO 

O.CO 

C.00 

C.00 

o.cc 

c.cc 

0.00 

c.oc 

0.00 

C.00 

0.00 

C.00 

0.00 

0.00 

C.CC 

C.CC 

‘/f 


THERE  ARE 


3  UNIT  STRUCTURES 


UNIT  STRUCTURE  I 

NAME  COUNT 
FO  <9 
FIST  3 
BNFSE  1 
BNFDC  1 
8DEFS3  1 
BATT  1 
GUNS  2 

UNIT  STRUCTURE  2 

NAME  COUNT 
FO  9 
FIST  3 
BNFSE  1 
BNFOC  1 
BDEFS3  1 
BATT  1 
GUNS  2 

UNIT  STRUCTURE  3 

NAME  COUNT 
FO  9 
FIST  3 
BNFSE  1 
BNFOC  1 
BDEFSO  1 
BATT  1 
GUNS  2 


COUNT  7 

UNIT  NUMBERS 
1  2  3  A 

23  29  30 

37 

40 

41 
4? 

45  46 

COUNT  7 

UNIT  NUMBERS 
1J  11  12  13 

31  32  33 

33 

40 

41 

43 

47  4P 

COUNT  7 

UNIT  NUMBERS 
17  2C  21  22 

34  35  36 

39 

40 

41 

44 

49  50 


5  6  7  8  9 


14  15  16  17  16 


23  24  25  2t  27 


THERE  ARE 


2  MISSIONS 


MISSION  PERCENT 

1  A3. 00 

2  57.00 


MISSION  TREE  FOR  MISSION  1 

THERE  ARE  26  MESSAGE  PARTS 


INOEX 

SENDER 

ADDRESSEE 

RELAY 

SIMUL 

MSG  10 

MSG  TY»F 

1 

FO 

FIST 

NO 

NO 

DELAY 

1 

2 

FIST 

BNFSE 

NO 

N1 

DELAY 

7 

3 

8NFSE 

BATT 

NO 

NO 

BTRY 

f 

4 

8ATT 

FIST 

NO 

NO 

BTRY 

6 

5 

FIST 

FO 

NO 

NO 

BTRY 

1 

6 

FO 

BATT 

YES 

NO 

OBSRLOC 

1 

7 

FO 

BATT 

YFS 

NO 

FRGRID 

1 

8 

NO 

NO 

998 

9 

8ATT 

GUNS 

NO 

YES 

MR 

3 

10 

BATT 

FO 

YES 

YES 

MTO 

1 

11 

GUNS 

BATT 

NO 

NO 

READY 

f 

12 

BATT 

GUNS 

NO 

NO 

FIRE 

1 

13 

GUNS 

BATT 

NO 

NO 

SHOT 

l 

14 

BATT 

FO 

YES 

NO 

SHOT 

l 

15 

BATT 

FO 

YES 

NO 

SPLASH 

1 

16 

FO 

BATT 

YES 

NO 

SASRID 

1 

17 

NO 

NO 

979 

18 

BATT 

GUNS 

NO 

YES 

MR 

5 

19 

BATT 

FO 

YES 

YES 

MTO 

1 

20 

GUNS 

BATT 

NO 

NO 

REAOY 

A 

21 

BATT 

GUNS 

NO 

NO 

FFE 

1 

22 

GUNS 

BATT 

NO 

NO 

SHOT 

1 

23 

BATT 

FO 

YES 

NO 

SHOT 

1 

24 

GUNS 

BATT 

NO 

NO 

COMPLETE 

4 

25 

BATT 

FO 

YES 

NO 

COMPlf  TE 

1 

26 

END 

NO 

NO 

MISSION 

TREE  FOR 

MISSION  2 

THERE  ARE  25  MESSAGE  PARTS 

INOEX 

SENOER 

ADDRESSEE 

RELAY 

SIMUL 

MSG  10 

NSG  TVR? 

1 

FIST 

BNFOC 

NO 

NO 

RE 9  FM 

3 

2 

BNFOC 

BATT 

NO 

YES 

RcC 

1 

3 

RNFOC 

8NFSE 

NO 

YES 

RFAF 

2 

A 

BNFOC 

FIST 

NO 

YES 

NTO 

1 

5 

BNFOC 

BOEFSO 

NO 

YFS 

REC  NO! 

A 

6 

BATT 

GUNS 

NO 

NO 

MR 

3 

7 

GUNS 

BATT 

NO 

NO 

READY 

A 

6 

BATT 

FIST 

NO 

NO 

SHOT 

l 

9 

FIST 

BNFOC 

NO 

N 1 

FRGRIO 

1 

10 

NO 

NO 

99» 

11 

RNFOC 

BATT 

NO 

NJ 

REC  FM 

3 

12 

BATT 

GUNS 

NO 

NO 

UR 

3 

13 

GUNS 

BATT 

NC 

NO 

READY 

f 

1A 

BATT 

FIST 

NO 

NJ 

SHOT 

1 

15 

FIST 

BNFDC 

NO 

NO 

SAGRIO 

\ 

16 

NO 

NO 

99  n 

17 

BNFOC 

BATT 

NO 

NO 

REC  FM 

3 

18 

BATT 

GUNS 

NC 

NO 

UR 

% 

19 

GUNS 

BATT 

NO 

NO 

READY 

A 

20 

BATT 

FIST 

NO 

NO 

FF5 

1 

21 

GUNS 

BATT 

NO 

NO 

COMMUTE 

4 

22 

FIST 

BNFDC 

NO 

NO 

REC  EON 

5 

23 

BNFDC 

BATT 

NO 

NO 

EOM 

6 

2A 

BATT 

GUNS 

NO 

NO 

E3H 

A 

25 

FNO 

NO 

NO 

.1 

NUMBER  OF  RELAY  UNITS 
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MESSAGE  INPUTS 


THE  MESSAGE  QUEUE  WILL  HOLD  1530  MESSAGES 
TIME  BETWEEN  DUMMY  MESSAGES  .00 ls> 

THERE  ARE  6  MESSAGE  TYPES 


MESSAGE  CHARACTERISTICS 


TYPE 

PREC 

MIN  LEN 

MAX  LEN 

MODE 

PRI  TYPf 

L 

7 

372 

402 

432 

1 

2 

2 

5400 

6603 

5  380 

1 

3 

2 

4200 

5400 

4  80C 

1 

4 

9 

2160 

4260 

3240 

1 

5 

2 

2160 

5400 

3730 

1 

6 

2 

720 

2160 

963 

1 

THERE  ARE  1  MESSAGE  PRIORITY  TYPES 

PRIORITY  DISTRIBUTION 
TYPE  URGENT  PRIORITY  ROUTINE 

1  20.00  30.33  53.00 

HOURLY  RATES  FOR  8  HOURS 

HOUR  RATE 

1  63 

2  63 

3  63 

4  63 

5  63 

6  63 

7  63 

8  63 


EQUIPMENT  INPUTS 

THERE  IS  NO  EQUIPMENT  FURNISHED 


DELAY  INPUTS 


ALL  DELAY  TINES  ARE  IN  SFCGNOS 

ALL  PROBABILITIES  ARE  INPUT  IN  PERCENT 


THERE  ARE 
INDEX  RATE 
1  1200. 
2  6JOO* 


2  TRANSMISSION  RATES 
PROS  CUN  PROS 
90.09  99.99 

10.00  100.00 


NUNBER  OF 

AOJUST 

FIRES  UNCLUOING  0) 

INDEX  ADJ 

FIRES 

PROS 

CUN  PROB 

1 

0 

5.00 

5.00 

2 

1 

15.09 

29.00 

3 

2 

70.  OC 

90.00 

A 

3 

5.00 

95.00 

5 

A 

5.09 

100.00 

GUN  SETUP  TINES  MIN#  MAX,  NODE 


PROBABILITY  OF  HANOOFF 
NIN,  MAX,  NODE 


5.90 

10.00  120.00 


O.OC  99.00 

9C.G0 


60.CC 


i 

•  . 

*  * 
’.J, 


1 


PROBABILITY  OF  INTERRUPTING  MISSION 


NIN#  MAX#  MODE 

120.00 

609.00 

NUMBER 

OF  NAKS 

<  INCLUDING  0) 

5 

INDEX 

NAKS 

PROB 

CUM  PROS 

1 

0 

90.00 

90.00 

2 

1 

5.00 

95.09 

3 

2 

2.00 

97.00 

A 

3 

2.00 

99.00 

5 

A 

1.00 

190.09 

DELAY 

IN  PROCESSING  A 

NAK 

NIN,  MAX,  MODE 

12.00 

39.00 

NUMBER 

OF  PREAMBLE  TIMES 

8 

INDEX 

PREAMBLE 

TIME 

PROB 

CUM  PRCB 

1 

0.00 

2.00 

2.00 

2 

.20 

2.00 

A  .  OC 

3 

.70 

10. OC 

1A.CC 

A 

l.AO 

2.0C 

16.00 

5 

1.70 

70.09 

86.00 

6 

2.10 

10.00 

96.00 

7 

2.80 

2.00 

98.00 

8 

A. 00 

2.00 

100. OC 

5.0C 
2  AC .00 


11.00 
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THERE  ARE  3  EQUIPMENT  TURN  JN  TIMES 
INDEX  TURN  ON  TIME  PROS  CUM  PROB 

1  .03  30.30  30.00 

2  .10  30.00  60.00 

3  .40  40.00  100.00 

MOST  PROBABLE  NET  ACCESS  DELAY  TIME 
PROBABILITY  *50.00  OTHERWISE 

NUMBER  OF  INTERVALS  98. 

TIME  BETWEEN  INTERVALS  .5 

COMPUTER  DELAY  FOR  FIRE  MISSION  PROCtSSING 

COMPUTER  OFLAYS  NON  FIRE  MISSION  PROCESSING 
MIN#  MAX#  MODE  u.00  9.3C 

HUMAN  DELAYS 

MIN#  MAX#  MODE  0.00  60.00 

DELAY  IF  UNIT  REMOVED  FROM  SU3SCRI8ER  LIST 

DELAY  FOR  RELAY  THROUGH  FIST 

MIN#  MAX#  MODE  0.00  33.00 

DELAY  DUE  TO  OTHER  SOURCES 

MIN#  MAX#  MOOE  0.00  60. OC 

PROBABILITY  OF  COMPUTER  FAILURE 
PROBABILITY  OF  messagf  failure 
DELAYS  FOR  FAILURES 

MIN#  MAX#  MODE  6.0C  30.00 

WAITING  TIME  IN  MESSAGE  QUEUE 

MIN#  MAX#  MODE  0.00  3.00 


9.  CO 

3.00 

20.30 

1 8  3  it  •  L  0 


33.00 

fc.00 

60. OC 

15.00 

•  C4C0 

1C.  30 

30.00 

12.00 

3. 00 

2.00 

NAME  AND  CALLING  SEQUENCE  I  IF  ANY) 

PURPOSE 

DESCRIPTION  OF  THE  PARAMETERS  IN  THt'  CALLING  SEUUENCE 

1 

PROGRAM  OWVMPM 

main  program,  initializes  and  calls  major  processing  routines 
? 

SUBROUTINE  ADUONT ( INDEX, NUN) 

ADOS  A  Unit  TU  THOSt  ALREADY  in  EXISTENCE'  (CHANGES  THE  IKGUY  AKRAY) 
INDEX  INDEX  IN  THE  IKGUYS  ARRAY 
NUN  UNIT  NUMBER  TO  *-E  AUuED 

3 

SUBROUTINE  CMINUT 

executive  Input  routine:  calls  all  the  other  input  routines 

4 

SUBROUTINE  OELPES (MESNO) 

DELETES  a  MESSAGE  E ROM  TnE  MtSSAoE  uUEUE 

MFSNO  INTERNAL  MESSAGt  NUMHt R  OF  THE  MESSAGE  TO  RE  OtLETEn 

5 

SUBROUTINE  OElbUY  <MESNU. IP  IS, IFLG, IELAG) 
searches  fur  proper  of.lay  word 

M-'SNU  MESSAGE  NUMBER 
I  M I s  Ml ssl UN  TYPE. 

IFLG  FLAG  1  DELAY,  y  READY,  3  wR  (wntN  RtAUY) 

ifl*»g  flag  i  if  found,  otherwise  o 

h 

SUBROUTINE  DEL T RE ( I  TREE »NUOEL) 

hFARCHES  FOR  A  message  TREE  AND  EITHER  UELETeS  IT  UR  RETURNS  ITS  INDEX 
I  TREE  TREt  number  suughT 

node l  flag  if  o  delete  tre:e. ,  if  not  o  return  index 

7 

SUBROUTINE  DEL Y In 

reads  delay  Inputs 

H 

subroutine,  uoacis 

Inserts  an  acknowledgment  or  other  high  precedence  message  (e.g.  an  fpf) 

Q 

FUNCTION  URANU ( AAXXXA ) 

'••E'-iLRATE  S  A  UNlFORMlLY  DISTRIBUTED  HaNOum  DEVIATE  IN  THE  INTERVAL  0-1 
XXXXAX  DUMMY  VARIABLE  (NOT  USED) 

10 

SUBROUTINE.  EUUIPO 

reads  equipment  Inputs  (none  at  present) 


1 1 


SUHKOUT  INE  t'KKOP  (NIVAL) 

POINTS  EPHOH  MESSAGE  AND  TERM I  NATES  A  PUN 

I  EkKOP  NUMHEP  ( St  T  In  CALL 1NG  KOuTINE) 

I VAL  VALUE  WHICH  CAUSED  THE  EPPOR 


12 

SUHKOUTInE  FnOSND  (f»AME.IUN*IS> 

FINDS  A  SENDER  (OHI(iINAToh)  AM)  ThE  UNIT  STRUCTUKt  IT  HtLUNbS  TO 
NAME  HCL)  NAME  OF  A  POSSIHLE  SEND**  h 

I  UN  UNIT  STRUCTURE  havING  THE  sender  AS  a  NEMHEP 

IS  UNIT  nuMhEH  of  thf.  sender 


1  3 

SIJhw(jUTINE  F  XMSLT (DhwnlT.F  IMLTh) 

CuhKFCTS  MESSAGE  length  TO  FILL  CHAP  AC  TtP  FLOCKS  *1Th  AT  Lt  AST  *♦  tOTS 
DPaNLT  ORIGINAL  LENGTH 
FINLTH  FINAL  LENGTH 


1  A 

SUhPOJTINE  GENNXT (MESnG. jFLAG« ISIM) 

GEnEPaTES  A 4u  InSekTS  The  NtXT  MESSAGE  F'ijh  a  tree  structure 

MCSNU  INTEHNAL  MESSAGE  NUMHtP  OF  THE  v  t.SSAGE.  Gr nNA T  EuhMS 
JFLAG  FLAG  IF  ()  Thee  COMPLETED*  OTHERWISE  Index  In  MiSTPt  AKHAY 

ISIM  FLAG  IE  1  SIMULTANEOUS  -ItSSAGb*  OTHERWISE  NOT 


1  b 

SUHPOUTINF:  GE  NHU 
HEADS  GEr4EHAi_  MODEL  PARAMETERS 

IS 

SUPHOOl  INK  INSMSG (L  1ST  »  IP ) 

INSEPTS  A  MESSAGE  INTO  THE  m(-gSAgE  UUEUE 
LIST  message  PAhamFTEhS 

JM  I  NTe.  HDAL  MtSbAGE  NiJMhEH  dp  0  IF  MESSAGE  CANnQT  rE  INSERTED 


1  7 

SUHHOuTInE  InTlms 
Initializes  the  message.  nuejue 

1  H 

FUNCTION  INTStL  (  NijMHEH) 

GENERATES  A  Han*)OmlY  SELECTED  I  NT  t  GEH  IN  The  HANGE  I-NUmrER 
numpeh  maximum  VALUE 


IP 

SUHhIJuTINE  MtSCl-’P 

GINEhATES  The  INITIAL  MFssAGt  F Oh  a  MISSION 
PQ 

SUHPUUTINE  R  t  SF  I  N 

REMOVES  MESSAGE  Fhu«  ThE  of*'t  A >  POSSlbLY  OUTPUTS 


copY  available  to  Dj>. 

fully  legible  lepioducUau 


1 


SUHkOUTlNt  MESPKC 

PROCESSES  MESSAGES  THROUGH  VARIOUS  STATES  ANl/  DETERMINES  DtLfcYS 

SUhHOUTINE  MESKU 
PE  ADS  MESSAGE  INPUTS 

?3 

SUnHUUTINE  NxTMSG(MESNO) 

pF TOWNS  THE  MESSAGE  NUMBER  OF  THE  LOWEST  T I MtL  MESSAGE  NOT  COMPLETED 
MFSNO  INTERNAL  MESSAGt  NUMBER  (IF  ANY).  OTHERWISE  0 


SUBROUTINE  OuTmSG 

PRINTS  MESSAGE  PaRamETEKS  OF  INSEnTtO  MESSAGES 
?S 

SOHKOUTI^E  PkInTu 
PRINTS  The  E'MTIWc  MESSAGE  OOEUE 


?P 


SiJhM'JUTInE  welOOK  (NAMt.  ION.I  1ST  ) 
FINOS  A  UNIT  GIVE  N  A  NAME. 

nape  oni T  Sought 

1 1  in  UNIT  STRUCTURE 

list  message  input  AP r* a y 


?7 

SUPPOUTINE  PEvISM(MESNO.OFLTA) 

RF ORDERS  THE  MESSAGE  OUF.OE  wptN  MESSAGE  *«F.SNu  IS  DELAYED  RY  TIME  OELTA 
MFSNU  INTE PinaL  MESSAGt  NUMBER 

OFLTa  delay  time 


SOP POUT  I  OF  PLYmSG ( I  OF km, 1  unit »ndex) 

LOOKS  TO  SEE  IF  THl'  IS  A  PEL  AY  MESSAGE 
TNFP.-1  LOUT  mkwAY 

I  i)M  T  UNIT  CAwPYInG  hELAY  MESSAGE  <«  ArPO 

Nf/EX  INDEX  OF  UNIT  IF  FOUND 


SUPPUOT  I  NF  PLYUNT  (INF  KM,  I  I  N  I  T  ,  NOE  X  ) 
SKARChES  FOP  pFLAY  UNIT 

INFPm  lout  array 

1 1  IN  it  RELAY  UNIT 

NOF X  InjEX  UF  UNIT  IF  FOUND 


30 

SUPPOUTlNt  kYOmLS 
P  F  V  I  S  F  S  THE  MESSaoE  OUEUF 


% 

* 


45 
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SU^KOUT INE  SCHUNT ( NAME • I  UN *  1 F LAG ) 

SeAPCHES  FOP  A  UNIT  NiJMHEN 

NAME  HCD  NAME  UF  DMT  HEING  SOUGHT 

I  UN  UNIT  SThUCTUkE  HAVING  UnIT  AS  A  mEmhEH 

IFLAG  F L Av>  IF  ♦  UNIT  NUMHEh «  [F  -  InDeA  In  THE  UNIT  STkuCTUhE 


3? 

SUhPOuTHe  StTFH(lFlKt) 

KETDP  JS  The  NUMrtEK  OF  ADJUST  F 1 PES  F UK  A  MISSION 
I F  I w E  NDMoEh  OF  ADJUST  FIhES 


.3  J 

SUHHUuT INK  StToUY (LI gT ) 

initialize a  ikguys  akhay  my  inserting  adjust  fihes  anu  units 

L  T  ST  Thee  NUMnEP*  ADJUST  F I PE s ♦  ADDheSSEE,  SEnUEk 


3* 

StJMwOuTlWt  StTVAL 

INITIALIZES  game  COUNTEHS.  FLAGS*  AND  VALUES 
3S 

SiihPOuTIne  S I mhsg (  Imis.InuexMFlag) 

Tests;  IF  TkO  MESSAGES  Ahe  TO  eE  INPUT  SIMULTANEOUSLY 
TMis  MISSION  TYPE 

INDIA  SIMULTANEOUS  FLAG  In  MlSTPE  aPFmY 

IFla»j  Flag  IF  n  NuT  SIm>Ul  IanEOUS*  IF  1  THEY  ake 


3G 

SUHPOUTINE  TAPwPT ( A* lELAG) 

packs  COMPLETED  MtSSAGt  INTO  »  UFeEH  AND  OUTPOlS  Es  U  F  F  E  h  TO  UNIT  10 
X  ClJMPLE  T fc'U  mc.sSAgE  HI-jTKOY 

IFLaG  PlAG  IF  1  OUTPUTS  FILLED  E-UFFEP.  IF  E  FLUSHES  PAHTlAL  BUFFEP 

37 

SUeHOOTINE  T«TUPT ( IF  LAN) 

DFTEPMINEs  kKHFTHEH  Oh  NuT  IT  IS  I  l me  TO  GENEhaTE  A  STahTINu  MESSAGE 
IFLA(,  FLA-j  IF  1  Can  STAhT  A  MISSION*  IF  0  CANNOT 


3H 

SU«POUTI NF  TpnhTE (LInKY«paTE ) 
FINDS  TPANSM  I  SS  ION  MATE 
LINKY  LINK 

waTE  THANSMISSION  PATt 


3P 

FUNCTION  THl AulAMlN* AM  A* .  XMODE) 

GFNF.haTFS  A  DEVIATE  F  POM  A  ThIaNGULAP  D  I  S  T  h  I  mU  T  I  ON 
xMN  minimum  VALUE 

XMAA  MAXIMUM  VALUE 

XMUOfc  VQDE 


V  *  .o' 

V°va  'cV 
■\oYA  'p\® 

,c>v  \e<l' 


rfSp  "'■C^V 
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SUHPOUTINE  UNLKNT 
HE  ADS  UNIT*  LINK.  AND  NtT  INPUTS 

4  1 

SUHfrOUT  INI-  UNPM$G(mESNO) 

UNPACKS  m£SSAuES 

MPSNO  INTEPNAL  MESS AG t  NUMrtEP 


4? 

<UJH*0UT  lNr.  UNPmun  ( INDEX  > 

UNPACKS  UNITS  USE!)  IN  A  MtsSAoE.  Tr«EE 

INDEX  Index  In  The.  I*ooYs  ahkay 


41 

S  IIP  H '  JUT  1  NE  *  p  T  A  P  E  (  L  ) 

EXECUTIVE  MEsSAGt  hlSTuWY  OUTPUT  KuUTlNE 

l  flao  eoh  output  options 


ftft 

siimpOuT  Inf  x  ^  I T  ( n . a . p ) 

TpANS^ITS  DATA  FkUM  OnE  ApPAY  (A)  TO  ANUTPE.h  (h) 

M  NUMPcK  U F  VALUES  TU  TnanSK IT  ANp  FLAG 

A  AhkhY  To  THANSEfH 

«  APPA  Y  To  HE.  E  III  e  0 

ftp 

SUHPOOTInE  / mpOuT 
PPINTS  H I  STOP  ItS  AT  F.nU  oE  Gh'-E 

4h 

suhkOuT  I  nE  L  apt  he:  (  T  Thee.  I  Flo) 

STUPES  CANDIDATES  FOP  TPlE  DELETION  anD  ! »  e;  l  t  T  E  S  TnttS 
ITHFE  -iESSaGL  TPEE 

TFLG  FLAG  =1  TAG  TPt  E  •  =  ?  DtLETfc  THEE 

47 

SUPPOUTINE  ZAKEF'V  (LIST.  IFLAG) 

TESTS  FOH  ACK  COMPLtTIUN  HEEUHt  CALL  I  iG  MESSAGE 
l.TST  LOUT  A*HAY 

I  E‘L  AG  FlAd  =0  HE_MOVt  E'ESsauE.  =1  DON  I  nEGOVt  elSSAuE 


IE  ♦  A  TO  H 
IF  -  41  TU  E 


VV5 


UUICK  SUMMARY 


NUMBER  OF 

MESSAGES  GENERATED 

476? 

NUMBER  OF 

MESSAGES  IN  QUEUE 

300 

number  OF 

MESSAGES  COMPLETED 

3232 

NUMBER  OF 

ACKS  COMPLETED 

3231 

NUMBER  OF 

TREES  GENERATED 

209 

number  OF 

TREES  LEFT 

177 

NUMBER  OF 

TREES  COMPLETED 

32 

THERE  ARE  16  NETS 

TOTAL  TIME  NETS  ARE  BUSY 

NET  TINE  BUSY(SEC)  FRACTION  BUSY 

1 

326.5? 

.011 

? 

437.  5  B 

•C 1 5 

3 

563.93 

•  020 

4 

237. C3 

.006 

5 

583.85 

,C2C 

6 

872.51 

.030 

7 

261.C4 

.009 

8 

255.06 

.309 

9 

483.67 

.017 

10 

14C02.46 

,4«6 

11 

13628.49 

.473 

12 

13383.43 

.465 

13 

2782.72 

.097 

14 

7E51.92 

.273 

15 

9023.80 

.313 

16 

10711.95 

.372 

AVERAGE  FRACTION  BUSY  IN  n£T> 

CONTAININ' 

FO.FIST 

FIST#BNFSO»BNFOC#BATTERY  fdc 

3NF0C* 80EFS0 

BATTERY  FDC » GUN  SECTIONS 

THERE  APE  9  RELAY  UNITS 

TOTAL  TIME  RELATS  ARE  BIST 

RELAY  TIME  BUSY(SEC)  FRACTION  BUS’ 

1 

736.46 

•  026 

7 

1612.92 

•  C  5  6 

3 

756.60 

•  C  26 

4 

945. 70 

.033 

5 

1955.6? 

•  0  64 

6 

1659.59 

.058 

7 

1621.  09 

.  C  *  6 

8 

1147.14 

•  04  j 

9 

3004,94 

.  1 C  4 

.0155 

.4747 

.0966 

.3193 


AVtRAGE  FRACTION  DECAYS  9USY- 
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DISTRIBUTION  LIST 


No.  of  No.  of 

Copies  Organisation  Copies  Organization 

12  Administrator  1  Commander 


Defense  Technical  Info  Center 
ATTN:  DTIC-DDA 
Cameron  Station 
Alexandria,  VA  22314 

2  Director 

Defense  Advanced  Research 
Project  Agency 
ATTN:  Info  Processing 

Techniques  Office 
1400  Wilson  Boulevard 
Arlington,  VA  22209 

3  Director 

Defense  Advanced  Research 
Projects  Agency 
ATTN:  Tactical  Technology  Ofc 
1400  Wilson  Boulevard 
Arlington,  VA  22209 

2  Director 

Institute  of  Defense  Analysis 
1801  Beauregard  St. 

Alexandria,  VA  22311 

1  HQDA  (DAM0-C4) 

Washington,  DC  20310 

1  HQDA  (DAMA-RQA) 

Washington,  DC  20310 

1  HQDA  (DAMA-RAC) 

Washington,  DC  20310 

1  HQ  (DAMA-ARZ-A) 

Washington,  DC  20310 

1  HQ  (DAMA-CSC) 

Washington,  DC  20310 


US  Army  Material  Development 
and  Readiness  Command 
ATTN:  DRCDMD-ST 
2001  Eisenhower  Avenue 
Alexandria,  VA  22333 

1  Commander 

US  Army  Material  Development 
and  Readiness  Command 
ATTN:  DRCDE-SB 
5001  Eisenhower  Avenue 
Alexandria,  VA  22333 

1  Commander 

US  Army  Material  Development 
and  Readiness  Command 
ATTN:  DRCDE-SC 
5001  Eisenhower  Avenue 
Alexandria,  VA  22333 

1  Commander 

US  Army  Material  Development 
and  Readiness  Command 
ATTN:  DRCDE-SS 
5001  Eisenhower  Avenue 
Alexandria,  VA  22333 

1  Commander 

US  Army  Armament  Research  and 
Development  Command 
ATTN:  DRDAR-TDC  (Dr.  D.  Gyorog) 
Dover,  NJ  07801 

2  Commander 

US  Army  Armament  Research  and 
Development  Command 
ATTN:  DRDAR-TSS 
Dover,  NJ  07801 
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DISTRIBUTION  LIST 


No*  of 

Copies  Organisation 

4  Commander 

US  Army  Armament  Research 
and  Development  Command 
ATTN:  DRDAR-RAR 
DRDAR-LCS 

DRDAR-SCF,  J.  Bevelock 
L.  Ostunl 

Dover,  NJ  07801 

1  Commander 

US  Army  Armament  Material 
Readiness  Command 
ATTN:  DRSAR-LEP-L,  Tech  Lib 
Rock  Island,  IL  61229 

1  Director 

US  Army  Armament  Research  and 
Development  Command 
Benet  Weapons  Laboratory 
ATTN:  DRDAR-LCB-TL 
Watervliet,  NY  12189 

1  Commander 

US  Army  Aviation  Research 
And  Development  Command 
ATTN:  DRDAV-E 
4300  Goodfellow  Boulevard 
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